This experiment was conducted to compare the influence of antibiotic, organic acids and herbal additives on broiler chickens. Treatments included: (1) basal diet (2) mixture of organic acids (3) shallot (4) yarrow (5) mixture of shallot and yarrow and (6) antibiotic. Significantly, increased feed intake (FI) was found by all treatments as compared to the control group. Significant higher body weight gain (BWG) and better feed conversion ratio (FCR) were observed by shallot, shallot and yarrow mixture and antibiotic treatments than other treatments. Breast and tight yields of control and organic acids treatments were significantly increased than other treatments at day 21. Significantly longer intestine was also shown by shallot and yarrow treatments as compared to the control group at day 42. Height and width of villus and crypt depth of bird fed with shallot diet were significantly greater than others at day 21, and these followed similar pattern at day 42. Significant increase in lactic acid bacteria counts in ileum and cecum of broiler chicken was shown by all treatments as compared to the control at day 21. In comparison to the control, all treatments significantly decreased Enterobacteriaceae counts in ileum and cecum of broiler chicken at 21 and 42 days of age. Moreover, protein, DNA and RNA contents were not affected by all treatments.
INTRODUCTION
Recently, antibiotic growth promoter in poultry industry has been banned because harmful effects on human health was observed by development of microbial resistance to these products (Botsoglu and Fletouris, 2001; Williams and Losa, 2001; McCarteney, 2002) . Several alternatives to antibiotic growth promoters have been proposed, such as organic acids, probiotics, herbs and herbal products. Organic acids and medicinal plants as natural feed additives are recently used in poultry diet to enhance the performance and the immune response of birds. Many of the organic acids with beneficial effects on animal performance are also known to be effective food and feed preservatives (Dibner and Buttin, 2002) . Supplementation of these additives in the diet of broilers enhanced nutrient utilization, growth and feed efficiency *Corresponding author. E-mail: dralisaki@yahoo.com. Tel: 0098-9183139775. Fax: 00988114424012. (Denil et al., 2003) .
Persian shallot or Allium ascalonicom is a species of the family Liliaceae, and a native plant in Iran (Harris et al., 2001; Taran et al., 2006) . Traditional medicine uses genus Allium plants for treatment of infectious diseases such as bacterial, fungal, viral, protozoal and helminthic diseases (Harris et al., 2001; Taran et al., 2006) . Also, yarrow (Achillea millefolium), belonging to the Asteraceae family, is used widely in many parts of the world (Chevallier, 1996) . For many centuries, various species of genus Achillea have been used as folk medicines for the curing of various diseases (Saeidnia et al., 2005) . Yarrow is used for disorders of the respiratory, digestive, hepatobiliary, cardiovascular, urinary and reproductive systems (Blumenthal et al., 1998) . Extracts of yarrow have demonstrated antimicrobial activity against a wide range of bacteria (Barel et al., 1991) . However, no studies have evaluated the effect of shallot and yarrow in broiler nutrition. The purpose of this study was therefore to investigate the effect of organic acids and herbal additives as antibiotic alternatives on performance, carcass characteristics, small intestine villus, microbial population, protein and nucleic acids content of broiler chickens.
MATERIALS AND METHODS
All experimental procedures were approved by the Animal Research Ethics Committee of the Bu-Ali Sina University, Hamedan, Iran.
Bird management and diets
200 88-day old unsexed broiler chicks (Ross 308) were randomly assigned to 5 treatments with 4 replicates and 12 chicks per each replicate pen at a 42-day study. Birds were treated as follows: (1) basal diet (corn-soybean meal); (2) basal diet supplemented with 1 kg/ton mixture of organic acids, (3) basal diet supplemented with 1 kg/ton shallot, (4) basal diet supplemented with 1 kg/ton yarrow, (5) basal diet supplemented with 1 kg/ton mixture of shallot and yarrow (1:1 ratio), and (6) basal diet supplemented with 1 kg/ton antibiotic. It is important to note that the used antibiotic was virginiamycin and organic acids mixture included malic, formic, citric, ortophosphoric, lactic and acetic acids. A basal diet was formulated as control according to NRC recommendations (NRC, 1994) for starter (0 to 21 days), and grower (22 to 42 days) periods ( Table 1) . All diets were provided as a coarse mash. Birds were raised on floor pens and received feed and water ad libitum. Light was also provided continuously (23 h light : 1 h dark) throughout the experimental period and the initial room temperature was set at approximately 32°C and then gradually reduced based on normal management practices until it reached 22°C.
Performance and carcass parameters
Feed Intake (FI), body weight gain (BWG) and better feed conversion ratio (FCR) were measured weekly during experimental period. At end of the experiment, 8 birds (two chicks per replicate) from each treatment were randomly selected, weighed and slaughtered by cervical dislocation. The breast and thigh muscles, abdominal fat, liver, heart, gizzard and pancreas were weighed individually. The organs' weights were expressed as a percentage of live body weight.
Morphology
On days 21 and 42 of age, two birds were randomly selected and slaughtered from each replicate. To histological morphometric analysis, formalin-fixed jejunal tissue samples were dehydrated, embedded in paraffin, sectioned (5 µM) and stained with hematoxylin and eosin. Morphometric indices, villous height and width and crypt dept, were determined on these sections by means of a computer-aided light microscopic image analyzer (Motic Images 2000 1.2, Scion Image). The small intestine length (SIL) was also measured in centimeters by a clear plastic ruler at 21 and 42 days of age.
Microbial sampling
At 21 and 42 days of age, two birds were randomly selected and slaughtered from each replicate and immediately after dressing the complete intestinal tract was removed and transferred into anaerobic chamber (Hubener et al., 2002) . The intestinal digesta were gently removed in sterile sampling tubes and immediately transferred on ice to microbial laboratory. Intestinal content of the two aforementioned mentioned segments were used for microbial study. Digesta were homogenized and diluted by physiological salt solution (0.9% NaCl). MRS agar (Merck, Germany) and 0.1% of Tween 80 and Violet Red Bile agar media (Merck, Germany) were used for isolation of lactic acid bacteria and Enterobacteriaceae, respectively. The numbers of lactic acid bacteria were calculated after incubation in an anaerobic chamber at 37°C for 48 h and Enterobacteriaceae were counted after aerobic incubation at 37°C for 24 h.
Molecular assay
Cell size and metabolic activity were estimated through measurements of mucosal protein, DNA and RNA. The relevance of the assessed biochemical indices has been described by the method of Waterlow et al. (1978) . The DNA content of diploid cells remains fairly unchanged after cell formation; changes in DNA therefore reflect variations in cell population.
Protein assay
The protein content in the jejunum tissue was measured according to the method of Bradford (1976) . In this method bovine serum albumin (BSA) was used as a standard. Samples were frozen in liquid nitrogen and ground to fine powder. Protein was extracted in 100 mg Coomassie brilliant blue + 50 ml ethanol 95% (Bradford reagent) . Finally samples were measured by spectrophotometer (UV) in wave length 595 nm.
DNA and RNA measurement
Deoxyribonucleic acid (DNA) was extracted from crude mucosal homogenates of the jejunum, using the method described by Doyle and Doyle (1987) as follows: samples were collected from middle part of jejunum, cut and mucosa separated and transferred to micro tube. DNA extracted with cetyltrimethylammonium bromide (CTAB). Finally, DNA quantity was detected in spectrophotometer (UV) in wavelength 260 nm. For RNA measurement: RNA extraction was determined by RNX-Plus Solution® kit in mucosal homogenates of the jejunum. While for jejunum RNA extraction, samples were homogenized with liquid nitrogen. RNA was extracted with guanidinium thiocyanate (GT) and measured by spectrophotometer (UV) in wavelength 260 nm.
Statistical analysis
Data were subjected to analysis of variance in a completely randomized design with CRD arrangement using the General Linear Models (GLM) procedure of SAS ® (SAS Institute, 2004) . When treatment means were significant (P<0.05), Duncan's multiple range test (Duncan, 1955) was used. Percentage data were transformed to arcsine percentages prior to analysis. Saki et al. 2141 
RESULTS AND DISSCUSION
The effects of treatments on performance of broiler chickens are shown in Table 2 . Significant higher FI was found by antibiotic, organic acids, shallot, shallot and yarrow mixture treatments as compared with the control group during the starter (0 to 21 days) period (P<0.05), but no significant reaction was shown by yarrow treatment on FI in starter period (P>0.05). Significant greater FI was observed by all treatments in comparison to control group during grower (22 to 42) and the entire (0 to 42 days) periods (P<0.05). Results of this study also indicated that BWG of treatments containing shallot and antibiotic was increased than others during starter period (P<0.05). Significantly increased BWG was obtained by supplementation of each of these additive into the diets at grower period (P<0.05). However, significantly altered BWG was shown by treatments containing shallot, shallot and yarrow mixture and antibiotic than others in the entire period. In addition, better FCR was observed for all treatments compared to control group in starter period (P<0.05). Also, FCR of treatments containing shallot, shallot and yarrow mixture and antibiotic was more suitable than others during grower and entire periods (P<0.05). The results as aforementioned are in line with those of Chowdhury et al. (2009) who reported that organic acid (citric acid, 0.5%) increased live weight compared with control group at 21 days. Also, the increased growth observed by organic acid in this study is in agreement with the results reported by Abdel-Fattah et al. (2008) .They found that the addition of dietary citric, acetic or lactic acid improved live BWG of broiler chicks as compared with those fed unsupplemented diets. Similar results were found by other researchers (Moghadam et al., 2006; Nezhad et al., 2007; Talebi et al., 2010) . It is well known that antibiotic improve live performance of animal and poultry. In this term, current results related to antibiotic were in contrast to the findings of Buchanan et al. (2010) and Olugbemi et al. (2004) who suggested supplementation of antibiotics to diet had no effect on performance of broiler chickens. It was however reported that organic acid and antibiotic increase metabolisable energy and protein digestibility, thus resulting in improvement in performance of poultry (Izat et al., 1990 (Izat et al., , 1991 . This disagreement probably could be due to the age of birds and type of antibiotic. Present results are in disparity with Rahmatnejad et al. (2009) , who reported that herbal additives (garlic and turmeric powders) had no effect on performance of broiler chickens. These diffe-rences may be related to types of herbal additive. It is noticeable that rare studies have evaluated the effect of shallot and yarrow on broiler performance until now. The effects of treatments on carcass characteristics of broiler chickens at 21d are shown in Tables 3 and 4, respectively. It was observed that no significant effect was achieved by treatments on carcass yield and pancreas percentage at day 21 (P>0.05). Breast yield of control and organic acids treatments were significantly higher than others at day 21 (P<0.05). Tight yield and heart percentage were also followed similar pattern. Significantly lower abdominal fat was indicated by control group in comparison to others at day 21 (P<0.05). Also, lower percentage of gizzard was observed by control at day 21 (P<0.05). All parameters of carcass were not significant at day 42 (P>0.05). These results are in line with those of Chowdhury et al. (2009) who reported that organic acid (citric acid, 0.5%) had no significant effect on carcass yield at day 42. Similar results were also shown by Abdel-Fattah et al. (2008) . In contrast however, current results related to abdominal fat and pancreas percentages are in disagreement with these researchers, who reported that control group had higher percentage of abdominal fat and lower pancreas percentage than birds fed the diet supplemented with organic acids. On the other hand, these results are supported by the findings of Ashayerizadeh et al. (2009) , who reported that inclusion of antibiotic into broiler diets improved carcass yield, percentages of breast and tight. Furthermore, the effects of treatments on intestinal morphological indices of broiler chickens are shown in Table 5 . No significant effect was observed in small intestine length (SIL) at day 21 (P>0.05). Moreover, significantly longer intestine was observed by shallot and yarrow treatments compared to the control group at day 42 (P<0.05). These results are in line with the findings of Abdel-Fattah et al. (2008) . Villus height and width and crypt depth of bird fed with shallot diet was significantly greater than others at day 21 (P<0.05). In addition, villus width and crypt depth followed similar pattern at day 42. More also, no reflection was obtained in villus height by treatments at day 42 (P>0.05). Present results regarding to organic acid are therefore in disagreement with Garcia et al. (2007) , who reported that broiler chickens fed by formic acid had the greater villus height, width and crypt depth compared to control group. The reason of these differences may be due to type of organic acids in these experiments. Few studies have evaluated the effect of shallot and yarrow on intestinal morphology of broiler chickens in literatures. The effects of treatments on microbial population of ileum and cecum of broiler chickens are presented in Table 6 . Significant increase in lactic acid bacteria count in ileum and cecum of broiler chicken were monitored by all treatments as compared to the control at day 21 (P<0.05). Also, Enterobacteriaceae counts in ileum and cecum of broiler chicken fed additives were significantly lower than the control (P<0.05). All treatments ileum and significantly decreased Enterobacteriaceae counts in cecum of broiler chicken in comparison to the control at day 21 and 42 (P<0.05). Also, significant effect on lactic acid bacteria counts was recognized by dietary treatments at day 42 (P<0.05). In this term, higher lactic acid bacteria counts were obtained by treatments containing organic acids, antibiotic and yarrow as compared with shallot and shallot and yarrow mixture treatments, although there were no significant different between control group and others. These results are in accordance with the findings of Izat et al. (1990) and Vogt and Matthes, (1981) , who reported that inclusion of organic acids and antibiotic into chicken's diet improved intestinal microbial population.
Finally, the effect of dietary treatments on protein and nucleic acids content in mucosa of broilers are illustrated in Table 7 . Protein, DNA and RNA content were not affected by dietary treatments at 21 and 42 days of age (P>0.05). These results are in disagreement with the findings of Sakata et al. (1987) , who suggested that organic acid causes the increase of peptide hormone secretion, thus resulting in significant increase in protein content at 42 days of age. This disagreement may be due to type and antibiotic levels in diet.
Conclusion
The results of this study revealed that supplementation of antibiotic, organic acids and herbal additives improved performance and morphological indices of broiler chickens. In addition, these results showed that dietary treatments had no significant effect on protein and nucleic acids content in intestinal mucosa of broilers. Finally, organic acids and herbal additive such as shallot and yarrow might be useful additive instead of antibiotic growth promoters such as virginiamycin, considering performance, intestinal morphology and ileal microbial population of broilers.
